This paper presents the results obtained when using three different models of the asynchronous machine. The first order model is used to determine the steady-state performance when the rotor of the machine is fed with different direct-and quadrature-axis components of control voltages. The third and fifth order models are simulated and implemented into PSCAD/EMTDC software. These models are used to determine the dynamic behavior of the asynchronous machine when it is connected to an infinite bus and operating with normal conditions. Also, they are used to determine the performance when the induction machine is subjected to three-phase symmetrical faults.
Introduction:
The investigation of dynamic performance of power systems includes the proper modeling of single machines. Simple approaches are needed to make the computational effort acceptable, but the choice of accuracy level to which the model must confirm is a critical point. It represent has been a common practice to electrical machines by sources of constant voltage magnitude connected to the network through constant impedances. This classical representation has certain limitations as it is not applicable to dynamic studies where interest focuses on system stability and damping of oscillations. Several studies [1] [2] [3] have shown that the accuracy of the results of stability analysis and the conclusions drawn therefrom depend on the model used to describe the dynamic behavior of electrical machines. These results have also revealed that the effect of a given model structure on the accuracy of stability results is influenced by the machine data used. Therefore, it is common in transient stability studies to represent the machines by models of varying details. For example, the machines located close to the disturbance may be represented by a detailed model, whereas machines located remotely from the disturbance can be simulated by a simple model. Furthermore, the machines at intermediate locations may use still another model. This paper presents three different models of the asynchronous machine; the 1 st order model, the 3 rd order model, and the 5 th order model. The 1 st order model is used to determine the steady-state performance, while the 3 rd and 5 th order models are used mainly to determine the transient performance of the asynchronous machine. Simulated results are presented to demonstrate the validity of each model.
Mathematical models of the asynchronous machine [1,4,5]:
Ideal induction machines are usually assumed and may be defined as follows: (a) Saturation, hysteresis and eddy currents in all magnetic circuits are neglected, (b) Each machine winding produces a sinusoidally space distributed magneto-motive force, (c) Symmetric 3-phase stator and rotor windings are considered, and (d) The effect of slots is neglected.
Based on the preceding assumptions, the performance of the induction machines can be described by a set of equations [1, 4, 5] in a synchronously rotating d-q frame of reference. In these equations, the motor convention is adopted. 
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First Order Model [6]:
This model is the classical machine (steady-state) model, where no electrical transients are involved and only the mechanical dynamics are taken into account. The voltage equations are obtained by using
The torque equation is given by 
Third order Model [7,8]:
In third order model the stator transient is neglected. (i.e. 
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The machine electric torque is represented as a function in stator and rotor fluxes as follows:
and the equation of motion are as given by equation (3) 
Fifth order model [8,9]:
The voltage equations of the 5th order model are as follows: 
The relation between currents and flux linkages are given by 
For the fifth order model, the machine electric torque and the equation of motion are as given by equations (9) and (3) respectively.
Simulation studies:
The 1 st , 3 rd , and 5 th order models are used to determine the steady-state and transient behavior of the induction machine when connected to an infinite-bus The machine parameters are as given in Table (1) below: . Table ( 
Steady-state Simulation Results:
When an induction machine is used, for example, for wind power generation, it can be a fixed speed machine with its rotor windings are normally shorted (i.e., V qr = V dr =0), or a doubly fed induction machine (DFIM) whose performance is affected by the injected rotor voltages V qr and V dr . In this paper, the steady-state simulation study is conducted on a DFIM by keeping the value of either V qr or V dr component constant while varying the other one. Figs. 1-6 
